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Chemistry of Vegetable Physiology and Agriculture. 

Nitrification of Ammonia and its Salts.. By H. PLATH (Bid. 
Centr., 1888, 6-8).-Frank was led to the conclusion that, although 
certain species of bacteria may be able to help nitrilication in the soil, 
yet in general the action is produced without the intervention of 
organisms ; he isolated various forms of fungi from the soil, and found 
that they possessed no power of nitrifying ammonia, also that st9r.i- 
lised soil nitrified ammonium chloride about as quickly as the original 
soil, and he concluded from some experiments that the calcium 
carbonate of the soil in presence of water and air produces a slow 
combination of the nitrogen to iiitrous and nitric acids. Dumas (1846) 
found that by passing moist air and ammonia at  about looo, over 
chalk for some days, a noticeable quantity of potassium nitrate is 
formed. Later communications state that this happens also ati 
ordinary temperatures. Millon (1860) asserted that humus had R 
direct action in nitrifying ammonia. 

The author’s work aimed at  a repetition of that of the above 
experimenters, and he came to the conclusion that when the action of 
organisms is eliminated by sterilising soil, neither its individual con- 
stituents singly, nor the soil as a whole, can nitrify ammonia, arid 
that, farther, the nitrifying power must be due to micro-organisms, 
and, lastly, that the power of oxidising atmospheric nitrogen cannot 
be ascribed to calcium carbonate. Frank has sinca protested against 
Plat h’s conclusions, objecting that some important experiments of his 
were not repeated, and that in order to prove that organisms are the 
nitrifying agents, Plath has yet to show that the heat employed in 
sterilising produced no change in the soil other than the death of the 
organisms. H. H. R. 

Aspidium Felix, Mas. L. By G. DACCOMO (Chem. Centr., 1887, 
1357-1358; from Ann. Chirn. Farm., 87, 69-90).--If the ether 
extract residue of the rootstock of aspidium (male fern) is treated 
with 2 vols. of 95 per cent. alcohol and 1 vol. of ether, a brown 
residue is left which is partially soluble in 1 per cent. aqueous 
potash. The soluble porkion is the filicin or filicic acid of Tromms- 
dorf; the insoluble part separates from an alcoholic solution as a, 
white, floccular, waxy substance, (C,,H,,O),, melting at  SO”, it is 
insoluble in water, sparingly soluble in ether and cold alcohol, but 
soluble in hob alcohol; it is not decompoded by boiling alcoholic 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
88

. D
ow

nl
oa

de
d 

on
 2

5/
10

/2
01

4 
02

:0
5:

14
. 

View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/ca8885400521
http://pubs.rsc.org/en/journals/journal/CA
http://pubs.rsc.org/en/journals/journal/CA?issueid=CA1888_54_0


52% ABSTRACTS OF UHEMICAL PAPERS. 

potash, and gives no coloration with sulphuric acid and chloro- 
form. 

The residue obtained by evaporat+ing the alcohol-ether solution of 
the original exbract, when extracted with water, furnishes glucose 
and tannin, and with 95 per cent. alcohol a black resin which is 
almost completely soluble in 2 per cent. aqueous potash. The residue 
of the extract, insoluble both in water and alcohol, is a green oil 
difficult to saponify. 

The blood-red alkaline solution when agitated with ether parts 
with some of the red colouring matter (felix red). The residue of this 
ether extract whew distilled with sCeam furnishes the essential oil of 
felix; this essential oil appears not to pre-exist in the plant. The 
residue from this distillation, when extracted with ether, gives, when 
the ether is evaporated, a red liquid and a precipitate, which, after 
crystallising from hot alcohol, forms plates melting at  13&5", having 
the composition C,,H,,O. This compound has received the name of 
aspidok It is insoluble in alkalis, easily soluble in ether, benzene, 
chloroform, light petroleum, and hot alcohol. It is optically active 
in a 3 per cent. chloroform solution [a]= = -24.08. The filtrate 
from this precipitate of aspidol was fractionated into three parts. The 
firsf fraction, 130-190", was a yellow oil with a strong odour and 
acid reaction, which did not reduce silver nitrate. The second 
fraction, 820-290", was a beautiful green oil, which gradually 
became brown; i t  has the empirical formula (C,H,O,),. The 
third fraction above 300' (at 200 mm. pressure) corresponds with the 
forniula (C,H,O,),. 

By precipitating the alkaline solution extracted with ether with 
sulphuric acid, two resins were obtained: lst ,  a brick-red solid 
melting at  85-93" ; 2nd, a more abundant and almost black, plastic 
mass. The filtrate contains butyric acid. J. P. L. 

Ensilage Processes. By A. CSEREATI ( B i d  Certtr., 1888,39-43). 
-The value of an ensilage process is determined chiefly by the loss 
of substance, and by the quantity and nature of the acids produced ; 
the two first items should be as small as possible. The author experi- 
mented with various fodders ensiled in glass cylinders or in boxes 
sunk in the ground. On comparing the merits of fresh fodder with 
wilted fodder for making silage, be found that the temperature rose 
slightly higher, and that the loss of substance wa8 greater in the case 
of the wilted fodder. On comparing the effect of stamping the 
fodder well down in the silo with only stamping it down round the 
edges, he found that the temperature rose considerably higher in the 
latter case. Fry's method of allowing the material to  heat and rise 
to 50" in order to stop the development of micro-organisms, and so to 
diminish the amount of acid formed is most expensive in loss of 
material. To see whether such a high temperature was necessary, 
the author tried stamping the fodders well down, and keeping the 
temperature under 30" as far as possible. He found that although 
the amount of acid in the silage was higher than that given by Fry, 
yet it was in itself very small. He concludes that by proper pre- 
cautions, namely: having perpendicular walls for the silo; using 
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fresh fodder ; thorough stamping ; having a level covering, and heavy 
weighting, the amount of acid can be kept down without incurring 
the loss that the employment of Fry’s method involves. 

Ensilage in the Open Air. By &I. BARTH (Bied. Centr., 1888,64). 
-A description of the way a stack of silage was made, and of the 
composition of the resulting silage. 

H. H. R. 

H. H. R. 

Exhaustion of Virgin Soils in Australasia. By R. W. E. 
MACIVOR (Chem. News, 57,25-26).-The exhaustion of the virgin soils 
of Australasia is in great part due to  the bad system of cultivation 
giving rise to waste of nitrogen. To grow wheat continuously, the 
ground is ploughed year after year to a depth of 2$ to 3 inches, thus 
giving a very shallow surface soil, whilst the continual passage of the 
shoe of the plough converts the subsoil into a firm compact bed 
almost impenetrable by the roots of wheat. The surface soil soon 
becomes dry, and oxidises readily with 108s of humus and nitrogen. 
Another source of loss is the burning the straw. The deficiency of 
nitrogen is least observed in heavy soils derived froin rocks of vol- 
canic origin, then follow those soils traceable to Silurian and primitive 
rockg, whilst light friable soils when in dry and exposed districts are 
the poorest soils and the greatest sufferers. Soils in New Zealand, 
Tasmania, and the cooler parts of Australia, contain more nitrogen 
than soils of the same formation in drier and hotter localitiefi. 
Dressings of non-nitrogenous manures proved quite useless, and even 
nitrogenous manures yielded an increased crop without profit. An 
occasional bare fallow restores matters for a time, but ultimately even 
that does no good. The introduction of a leguminous crop from time 
to time has proved beneficial. 

Maintenance and Increase of the Amount of Combined 
Nitrogen on the Farm. By J. KONIG (Bied.  Centr., 1888, 16-31). 
--The first part of this article treats of the natural sources of 
nitrogen to plants, and discusses the work of previous experimenters 
bearing on the question ; then Hellriegel’s investigations are described. 
He found that the Graminaceae are dependent for their nitrogen on the 
combined nitrogen of the soil, and that most probably they only avail 
themselves of it when it  has been transformed into nitrates. In  the 
case of the Papilionaceaa it is quite different. When peas were grown 
in a soil containing no nitrogen, they first used that which was stored 
in the seed; when this had all been employed, there was for a time 
an evident halt. in their growth which, however, was only temporary, 
aiid they eventually succeeded in supplying themselves with nitrogen 
from some other source. Their subsequent development varied much 
in  different experiments, although the conditions of growth were the 
same. To discover whether these variations could be due to the com- 
bined nitrogen of the air, one set of plants were grown in  ordinary 
air and another set in air freed from ammonia and nitric acid ; the 
results showed that this was not the cause of the variation, and led 
to the conclusion that the free nitrogen of the air must somehow 
become available to the peas. An examination of the roots showed 

D. A. L. 
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that a t  the period when growth was temporarily arrested the so-called 
leguminous nodules were absent or only in an incipient state, whilst 
those plants which were growing properly possessed nodules, and that 
the older and larger the nodules, the better was the development of 
the plant. These nodules are full of bacteria, and a series of experi- 
ments was made, in which to peas growing in soil containing no 
combined nitrogen there was added, in some cases, an aqueous extract 
of fertile soil, in others the same extract after sterilisation, and in 
others again no such addition was made. It was found that the 
nodules and the thriving of the plant could be produced or prevented 
at will by the addition or exclusion of micro-organisms. 

The growth of lupines on soil containing no combined nitrogen was 
also investigated, and it was foand that they would never attain a 
satisfactory development when exposed to the same opportunities of 
receiving germs from the air that enabled some of the peas t o  thrire ; 
hence it was inferred that the bacteria which occur in the root 
nodules of lupines are different and less widely diffused than those 
occurring in peas. This view was supported by the facts that the 
nodules are different in shape and position on the t w o  plants and 
contain micro-organisms of o bvionvly difFerent appearance, and also 
that lupines do not thrive on heavy or  rich soil. I t  was put to the 
test by growing lupines in sand containing uo combined iiitrogen, 
and treating one part of them with an aqueous extract of the soil 
of a lupine field, a second part with an extract G f  a clay-marl contain- 
ing humus and not growing lupines, and leaving a, third part without 
any such addition. All three parts exhibited a period of arrested 
growth, then the first part started growing and showed nodules like 
ordinary lupines, the second part showed traces only, and the third 
part showed no traces of nodules a t  all. 

Of other plants examined, Serradilla ( Omithopus sativus) behaved 
like lupinas, whilst vetches and beam (Viciaficba) like peas developed 
best when treated with extract of rich soil ; red clover gave no decided 
result. It thus appears that the Papilionaceae are not dependent on 
the soil alone for their nitrogen, but that they can make use of the 
free nitrogen of the air, and that the root nodules and the micro- 
organisms in them are in close and active relationship to  the nourish- 
ment and especially to the assimilation of nitrogen by these plants. 
It must not, however, be inferred that the combined nitrogen of the 
soil is of no importance to ttieni, for Hellriegel found in some experi- 
ments that they could make use of nitrates; although it seems questlion- 
able whether nitrates could produce a normal development if micro- 
organisms were absolutely excluded. 

Notwithstanding these reaearches, it is stated in the article to be still 
an open question whether the root nodules can change free nitrogen 
into nitrogenous compounds, although the growth of Papilionacem is 
strongly recommended as a means of increasing the combined nitrogen 
on the farm. To this same end, irrigation by brook and river water 
is recommended, as a great part of the combined nitrogen dissolved 
in the water is retained in the form of plant substance. 

The second section treats of the ways iu which combined nitrogen 
may be set free and lost, namely : (1) during germination; (2) in 
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the processes that go on in the animal body (both of which ways 
have been disputed) ; (3) during the putrefaction of nitrogenous 
substances ; (4) during the decomposition of organic manures i n  the 
soil, especially when ih is too strongly aBrated by drainage, and nitri- 
fication consequently goes on too actively. This section also gives 
numerous directions for avoiding loss of combined nitrogen in the 
keeping and employment of manures. H. H. R. 

Manuring Experiments on Oats. By K, MELLER (Bied. Centr., 
1888, 103--107).-The experiments seem to show that an oat crop 
following wheat after sugar-beet is grateful for phosphatic and 
nitrogenous manuring, even when the roots have been excessively 
manured with phosphates. Chili saltpetre alone produced au iiicrease 
in grain and straw, the largest increase of grain being caused by the 
saltpetre in combination with precipitated phosphate, and the lo west 
by the saltpetre and superphosphate, the greatest increase in straw 
was produced by an inverted orderof phosphates, basic slag holding a 
middle place in both cases. Piecing the expense of manures against the 
increase in crop, it appeared that saltpetre was the most rennmerative, 
whilst superphosphate and saltpetre together were appiied at  a loss. 

E. W. P. 
Increase in Yield of Crops by Nitrogenous Manures. By P. 

WAGNER (Bied. Cet/tr., 1888, 78-96) .-The author draws his con- 
clusions from experimeuts made by himself, by Miiircker, and others ; 
it does not seem that the addition of saltpetre to leguminous crops is 
of any value, as the increase in yield is so very little, in fact, in some 
cases there appears to be a decrease in the yield, as the quantity of 
saltpetre increases. On the other hand, this manure is of value to 
straws and roots. Employing H. Lierke’s tables, Wagner shows how 
varied is the money value of saltpetre with the different crops in 
cultivation, and the many circumstances which militate against the 
complete and successful action of nitrates ; to obtain the best result 
all the necessary plant food must be present in full quantities, to  say 
nothing of want of rain and warmth. The variations in the yield of 
grain or straw are fully entered on, as well as the causes of such varia- 
tions. Ammouiacul manures are frequently unsatisfactory , although 
theoretically the quantity of nitrogen added may exceed that which 
would be contained in a dressing of nitrate ; this probably arises from 
the fact that t’he conversion of the ammonia is so slow that the plants 
do not obtain a sufficiency of nitrate within the requisite time, con- 
sequently being ‘‘ hungered ” they are unable to make ful l  use of the 
other plant foods; it is on this account that ammoniacal manures 
should be applied to the soil some time before the seed is sown, so 
that there may be a sufficiency of nitrates present to allow of full, 
rapid, and unhindered growth. 

Manurial Action of the Free Lime in Basic Slag. By F. 
JENSCH (Bied. Cerntr., 1888,12--16).--The activity of basic slag on sods 
poor in lime has often led to the free lime in the slag rather than the 
phosphate being regarded as the active agent. To examine this question 
six sets o€ experiments were made with oats grown in pots. A loamy 

E. W. P. 
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soil was chosen, and it was used both in its natural state and also after 
having been treated with dilute hydrochloric acid for some time and 
then washed. The manures employed were (1) basic slag meal in 
it,s original state; (2) basic slag meal which had been treated with 
sugar solution to remove free lime; (3) lime, and (4) potassium 
nitrate which was added uniformly to all the pots. The results of the 
experiments showed that the phosphate in slag from which the 
free lime had been removed gave nearly a.s good a yield as in that 
which still contained free lime, and that although a, certain amount of 
benefit cannot be denied to the free lime, still the increased yield was 
chiefly due to  the phosphate. H. H. R. 
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